The reaction of 4-hydroxy-7,7-dimethyl-7,8-dihydro-6H-chromen-2,5-dione with aldehydes and malononitrile afforded new pyrano[3,2-c]chromenes. Upon treatment of 4-hydroxy-7,7-dimethyl-7,8-dihydro-6H-chromen-2,5-dione with anilines and triethyl orthoformate, new 3-anilinomethylidene 7,8-dihydro-2H-chromen-2,4,5(3H,6H)-triones were synthesized.
biological activity of many 2-amino-3-cyano-4H-pyrans -on the other. The chemistry of 2-amino-4H-pyrans have been reviewed [6] [7] [8] .
We have focused our attention primarily on the chemistry of 4-hydroxy-7,7-dimethyl-7,8-dihydro-6H-chromen-2,5-dione 1. Compound 1 was first prepared by Ziegler, Junek and Herzog [9] by fusing dimedone with Meldrum's acid for 10 min. However, in our hands the described procedure was found to be inconvenient and hardly reproducible, and product 1 have been prepared in broadly varying yields and purity. We have developed the conditions that gave the desired 4-hydroxy-7,7-dimethyl-7,8-dihydro-6H-chromen-2,5-dione 1 in very good yields (up to 90%, Scheme 1); the full experimental details will be reported elsewhere.
Scheme 1
The compound 1 could be recrystallized from ethyl acetate to form very nice, large orange crystals (Figures 1, 2) . The structure of compound 1 was studied by IR spectroscopy, 1 Н and 13 С NMR spectroscopy, mass spectrometry, HPLC-MS, and confirmed by X-ray data (Fig. 3) . With a convenient procedure for the preparation of compound 1 in hands, we have studied the synthesis of condensed analogs of 2-amino-3-cyano-4H-pyrans. When compound 1 was reacted with malononitrile and aldehydes in the presence of amines as a base, new pyrano[3,2-c]chromenes were obtained.
The structure of compounds 2 were confirmed by IR spectroscopy, 1 Н and 13 С NMR spectroscopy (Fig. 4) , HPLC-MS data. .0 Next we studied the reaction of 4-hydroxy-7,7-dimethyl-7,8-dihydro-6H-chromen-2,5-dione 1 with triethylorthoformate and primary amines. The reaction of active methylenes HC(OEt)3 and RNH2 was first described by Snyder and Jones [10] in 1946. To date, this approach has proven to be simple and excellent method for the synthesis of various β-enamino-carbonyls and -nitriles. When 1 was fused with HC(OEt)3 and anilines, yellow products 3 were isolated in good yields. The structure of compounds 3 were confirmed by IR spectroscopy, 1 Н and 13 С NMR spectroscopy.
Experimental Preparation of pyrano[3,2-c]chromenes 2
A 10-ml round bottom flask was charged with malononitrile (0.86 g, 1.2 mmol), EtOH (3 mL), aldehyde (1.2 mmol), 2 drops of morpholine (or Et3N), and 4-hydroxy-7,7-dimethyl-7,8-dihydro-6H-chromen-2,5-dione 1 (1.2 mmol). The mixture was stirred until complete dissolution of the starting reagents, then refluxed for 10-30 min (a white precipitate is formed). The solid was filtered off, washed with cold EtOH and petroleum ether to give 2.
Synthesis of enamines 3
A mixture of 4-hydroxy-7,7-dimethyl-7,8-dihydro-6H-chromen-2,5-dione 1 (0.416 g, 2.0 mmol), HC(OEt)3 (3.0 mmol) and corresponding aniline (2.0 mmol) were melted for 1 min, the hot melt was treated with n-BuOH. The obtained yellow/orange solid was filtered off, washed with n-BuOH and petroleum ether to give pure 3.
